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(54) CENTRIFUGE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a centrifuge capable of 
eliminating the lowering of productivity especially accompanying the 
occurrence of clogging of a screen part as the primary part of a 
screen bowl centrifuge with a treatment substance such as a 
crystal or the like and capable of reducing the leak amount of the 
treatment substance through meshes of the screen part, in the 
screen bowl centrifuge. 

SOLUTION: A washing liquid receiving part 43 for receiving a 
washing liquid for a washing nozzle 45 is provided in the hub 41 of a 
screw conveyor 40 while a large number of washing liquid discharge 
holes 48 for a residual layer arranged at a predetermined interval 
along the spiral direction of flights 42 are provided in the washing 
liquid receiving part 43. The washing liquid flying out into a bowl 20 
from the washing liquid discharge holes 48 for the residual layer is 
directly ejected toward a residual layer treatment substance from 
the fine gaps between the narrow cover flights 50, which extend in 
the spiral direction along the surfaces 42b on the side opposite to 
the the feed surface 42a for the treatment substance of the flights 
42, and the outer peripheral edges of the flights 42. 
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* NOTICES * 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

While separating a processing object from the undiluted solution which was equipped with the screw conveyor in the 
ball, came to support these pivotable relatively, and was supplied in said ball In the centrifugal separator which 
performs washing and deliquoring of said processing object in the screen section prepared along with the inner skin 
by the side of the end of this ball It is the centrifugal separator which has the penetrant remover receptacle section 
which accepts in the hub of said screw conveyor the penetrant remover supplied to the interior, and the washing 
nozzle which spouts the penetrant remover of these penetrant remover receptacle circles toward said screen 
section, 

Two or more penetrant remover discharge holes for residual layers located in a line with said penetrant remover 
receptacle circles every predetermined spacing along the direction of a whorl of said flight in the location contiguous 
to the processing object conveyance side of a flight of said screw conveyor and the field of the opposite side are 
prepared, 

A covering flight of the shape of a narrow width prolonged in the direction of a whorl of a flight where a 
predetermined clearance is left to the field of this opposite side is attached along the periphery edge in the field of 
the opposite side of said flight. 

The centrifugal separator characterized by making the penetrant remover of said penetrant remover receptacle 
circles which jumps out of said each penetrant remover discharge hole for residual layers blow off from the 
clearance between said flight periphery edges and said covering flights directly towards the residual layer processing 
object produced in the clearance between said flight periphery edge and said screen section inner skin. 
[Claim 2] 

The centrifugal separator according to claim 1 characterized by having formed the diaphragm which divides 
penetrant remover receptacle circles to the shaft orientations in the screen section of said ball at plurality in said 
penetrant remover receptacle section, and constituting the washing range in said screen section selectable. 
[Claim 3] 

While separating a processing object from the undiluted solution which was equipped with the screw conveyor in the 
ball, came to support these pivotable relatively, and was supplied in said ball In the centrifugal separator which 
performs washing and deliquoring of said processing object in the screen section prepared along with the inner skin 
by the side of the end of this ball It is the centrifugal separator which has the penetrant remover receptacle section 
which accepts in the hub of said screw conveyor the penetrant remover supplied to the interior, and the washing 
nozzle which spouts the penetrant remover of these penetrant remover receptacle circles toward said screen 
section. 

Said penetrant remover receptacle circles divide independently the penetrant remover receptacle section for 
residual layers which accepts the penetrant remover which washes the residual layer processing object produced in 
the clearance between the flight periphery edge of said screw conveyor, and said screen section inner skin to said 
penetrant remover receptacle circles, and prepare it in them. 

While preparing two or more communication trunks in the bottom side of said penetrant remover receptacle section 
for residual layers every predetermined spacing along the direction of a whorl of said flight in the location contiguous 
to the processing object conveyance side of said flight, and the field of the opposite side, said each communication 
trunk prepares two or more penetrant remover discharge holes for residual layers which are open for free passage, 
respectively in the hub of said screw conveyor, 

A covering flight of the shape of a narrow width prolonged in the direction of a whorl of a flight where a 
predetermined clearance is left to the field of this opposite side is attached along the periphery edge in the field of 
the opposite side of said flight, 

The centrifugal separator characterized by turning to said residual layer processing object the penetrant remover of 
said penetrant remover receptacle circles for residual layers which jumps out of said each penetrant remover 
discharge hole for residual layers, and making it blow off from the clearance between said flight periphery edges and 
said covering flights directly. 
[Claim 4] 

The feed tube for undiluted solution supply prolonged in the shaft orientations is inserted in the interior of the hub 
of said screw conveyor, 

While forming the penetrant remover supply path which supplies a penetrant remover to said penetrant remover 
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receptacle section in said feed tube, the clear aperture of said penetrant remover supply path is prepared in the 
middle of the feed tube which laps to said penetrant remover receptacle section radial, 

The centrifugal separator according to claim 3 characterized by preparing the clear aperture of said penetrant 
remover supply path for residual layers in the middle of the feed tube which laps to said penetrant remover 
receptacle section for residual layers in said feed tube radial while forming the penetrant remover supply path for 
residual layers which supplies a penetrant remover to said penetrant remover receptacle section for residual layers. 
[Claim 5] 

While separating a processing object from the undiluted solution which was equipped with the screw conveyor in the 
ball, came to support these pivotable relatively, and was supplied in said ball In the centrifugal separator which 
performs washing and deliquoring of said processing object in the screen section prepared along with the inner skin 
by the side of the end of this ball It is the centrifugal separator which has the penetrant remover receptacle section 
which accepts in the hub of said screw conveyor the penetrant remover supplied to the interior, and the washing 
nozzle which spouts the penetrant remover of these penetrant remover receptacle circles toward said screen 
section. 

Said penetrant remover receptacle section divides independently the penetrant remover receptacle room for 
residual layers in which the penetrant remover which washes the residual layer processing object produced in the 
clearance between the flight periphery edge of this screw conveyor and said screen section inner skin is accepted, 
and establishes it in the interior of an end the hub of said screw conveyor side. 

Where it made said flight penetrate on the periphery of the hub of said screw conveyor, respectively and two or 
more penetrant remover installation tubing for residual layers is extended to hub shaft orientations at it, a hub 
circumferencial direction is made to arrange every predetermined spacing, and free passage connection of the end 
side of each penetrant remover installation tubing for residual layers is made in said penetrant remover receptacle 
interior of a room for residual layers, 

Two or more penetrant remover discharge holes for residual layers located in a line every predetermined spacing 
along the direction of a whorl of said flight in the location contiguous to the processing object conveyance side of a 
flight of said screw conveyor and the field of the opposite side in the middle of said each penetrant remover 
installation tubing for residual layers are prepared, 

A covering flight of the shape of a narrow width prolonged in the direction of a whorl of a flight where a 
predetermined clearance is left to the field of this opposite side is attached along the periphery edge in the field of 
the opposite side of said flight, 

The centrifugal separator characterized by turning to said residual layer processing object the penetrant remover 
which is introduced in said each penetrant remover installation tubing for residual layers from said penetrant 
remover receptacle room for residual layers, and jumps out of said each of that penetrant remover discharge hole 
for residual layers, and making it blow off from the clearance between said flight periphery edges and said covering 
flights directly. 
[Claim 6] 

It is the centrifugal separator according to claim 1, 2, 3, 4, or 5 characterized by for said covering flight having given 
the inclination to which it applies to the side which approaches a flight periphery edge from the side close to said 
hub to the field of the opposite side in said flight, and a clearance narrows gradually, and attaching it through the 
support plate located in a line every predetermined spacing. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

While separating a processing object from the undiluted solution which this invention was equipped with the screw 
conveyor in the ball, came to support these pivotable relatively, and was supplied in said ball In the centrifugal 
separator which performs washing and deliquoring of said processing object in the screen section prepared along 
with the inner skin by the side of the end of this ball It is related with the centrifugal separator which has the 
penetrant remover receptacle section which accepts in the hub of said screw conveyor the penetrant remover 
supplied to the interior, and the washing nozzle which spouts the penetrant remover of these penetrant remover 
receptacle circles toward said screen section. Such a centrifugal separator is used for purification of the various 
crystals in the field of the chemical industry or food stuff industry. 
[0002] 

[Description of the Prior Art] 

If the undiluted solution which consists of a crystalline solid and a crystalline solvent is conventionally supplied in a 
ball with the centrifugal separator of a screen ball mold, it is divided into the crystal and solvent whose undiluted 
solution is a processing object within a ball by the centrifugal force, and a crystal will sediment to the inner skin of a 
ball, will be conveyed by the ball and the screw conveyor to which the very small rotation difference is given, and 
will receive a deliquoring operation in the taper section in the end side of a ball. 
[0003] 

In order that the deliquored crystal may make the impurity and the solvent itself which was generally produced in 
the manufacture process adhere to a crystal front face and may wash these excessive affixes while preparing the 
screen section in the ball inner circumference side following the taper section, it was washing by preparing the 
washing nozzle which spouts a penetrant remover toward the part concerned in the hub of a screw conveyor, and 
injecting a penetrant remover everywhere into the crystal in the middle of conveyance in the screen section (for 
example, patent reference 1 reference — ) . 
[0004] 

[Patent reference 1] 

JP,2000-325833,A 

[0005] 

[Problem(s) to be Solved by the Invention] 

However, in the centrifugal separator of a screen ball mold which was mentioned above, in the radial clearance 
formed between the flight periphery edge of a screw conveyor, and screen section inner skin, when a crystal is not 
conveyed by conveyor, but the residual layer of a crystal does not have migration and it is pushed against a flight 
periphery edge by operation of long duration, it will be in the condition of having kept firmly. 
[0006] 

Thus, the crystal which makes a residual layer has the problem of being in the condition of it not only checking the 
permeability of a penetrant remover, but checking migratory [ for being exchanged into a new residual layer crystal ]. 
Generally this condition is called the blinding of a screen. In order to cancel the blinding of a screen, it is necessary 
to make supply of an undiluted solution suspend and to supply a penetrant remover between fixed time amount 
instead. Therefore, the stop time of undiluted solution supply can be contributed to production, and had become the 
factor which reduces productivity. 
[0007] 

When a penetrant remover was everywhere blown off also about the eye leakage by the screen section further again 
into the whole crystal currently conveyed with a flight, there was a problem that the crystal of the amount 
proportional to the volume which passes a crystal layer, and the crystal of the amount proportional to the opening of 
a screen will produce eye leakage. 
[0008] 

This invention was made paying attention to the trouble which the above conventional techniques have, and not only 
making the fall of the productivity accompanying generating of the blinding according to processing objects, such as 
a crystal, especially in the screen section which is the important section cancel but aims at offering the centrifugal 
separator which can decrease the eye ullage of the processing object in the screen section in the centrifugal 
separator of a screen ball mold. 
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[0009] 

The place made into the summary of this invention for attaining the purpose mentioned above consists in invention 
of each following item. 

[1] While separating a processing object from the undiluted solution which was equipped with the screw conveyor 
(40) in the ball (20), came to support these pivotable relatively, and was supplied in said ball (20) In the screen 
section (30) prepared along with the inner skin by the side of the end of this ball (20) In the centrifugal separator (10 
10A) which performs washing and deliquoring of said processing object The penetrant remover receptacle section 
which accepts in the hub (41) of said screw conveyor (40) the penetrant remover supplied to the interior (43). It is 
the centrifugal separator (10 10A) which has the washing nozzle (45) which spouts the penetrant remover in this 
penetrant remover receptacle section (43) toward said screen section (30), 

Two or more penetrant remover discharge holes for residual layers (48) located in a line every predetermined 
spacing along the direction of a whorl of said flight (42) in said penetrant remover receptacle section (43) in the 
location contiguous to the processing object conveyance side (42a) of a flight (42) of said screw conveyor (40) and 
the field (42b) of the opposite side are prepared, 

A covering flight (50) of the shape of a narrow width prolonged in the direction of a whorl of a flight (42) where a 
predetermined clearance is left to the field (42b) of this opposite side is attached along the periphery edge in the 
field (42b) of the opposite side of said flight (42), 

The centrifugal separator characterized by making the penetrant remover in said penetrant remover receptacle 
section (43) which jumps out of said each penetrant remover discharge hole for residual layers (48) blow off from 
said flight (42) periphery edge and the clearance between said covering flights (50) directly towards the residual 
layer processing object produced in the clearance between said flight (42) periphery edges and said screen section 
(30) inner skin (10 10A). 
[0010] 

[2] The centrifugal separator given in [1] characterized by having formed the diaphragm (43a) which divides the 
inside of the penetrant remover receptacle section (43) to the shaft orientations in the screen section (30) of said 
ball (20) at plurality in said penetrant remover receptacle section (43), and constituting the washing range in said 
screen section (30) selectable (10A). 
[0011] 

[3] While separating a processing object from the undiluted solution which was equipped with the screw conveyor 
(40) in the ball (20), came to support these pivotable relatively, and was supplied in said ball (20) In the screen 
section (30) prepared along with the inner skin by the side of the end of this ball (20) In the centrifugal separator 
(10B) which performs washing and deliquoring of said processing object The penetrant remover receptacle section 
which accepts in the hub (41) of said screw conveyor (40) the penetrant remover supplied to the interior (43), It is 
the centrifugal separator (10B) which has the washing nozzle (45) which spouts the penetrant remover in this 
penetrant remover receptacle section (43) toward said screen section (30), 

In said penetrant remover receptacle section (43), the inside of said penetrant remover receptacle section (43) is 
divided independently, and prepares the penetrant remover receptacle section for residual layers (46) which accepts 
the penetrant remover which washes the residual layer processing object produced in the clearance between the 
flight (42) periphery edge of said screw conveyor (40), and said screen section (30) inner skin, 
In the location contiguous to the processing object conveyance side (42a) of said flight (42), and the field (42b) of 
the opposite side While preparing two or more communication trunks (47) in the bottom side of said penetrant 
remover receptacle section for residual layers (46) every predetermined spacing along the direction of a whorl of 
said flight (42) Said each communication trunk (47) prepares two or more penetrant remover discharge holes for 
residual layers (48) which are open for free passage, respectively in the hub (41) of said screw conveyor (40), 
A covering flight (50) of the shape of a narrow width prolonged in the direction of a whorl of a flight (42) where a 
predetermined clearance is left to the field (42b) of this opposite side is attached along the periphery edge in the 
field (42b) of the opposite side of said flight (42), 

The centrifugal separator characterized by turning to said residual layer processing object the penetrant remover in 
said penetrant remover receptacle section for residual layers (46) which jumps out of said each penetrant remover 
discharge hole for residual layers (48), and making it blow off from said flight (42) periphery edge and the clearance 
between said covering flights (50) directly (10B). 
[0012] 

[4] Insert in the interior of the hub (41) of said screw conveyor (40) the feed tube for undiluted solution supply (60) 
prolonged in the shaft orientations, 

While forming the penetrant remover supply path (71) which supplies a penetrant remover to said penetrant remover 
receptacle section (43) in said feed tube (60), the clear aperture of said penetrant remover supply path (71) is 
prepared in the middle of the feed tube (60) which laps to said penetrant remover receptacle section (43) radial, 
The centrifugal separator given in [3] characterized by preparing the clear aperture of said penetrant remover 
supply path for residual layers (72) in the middle of the feed tube (60) which laps to said penetrant remover 
receptacle section for residual layers (46) in said feed tube (60) radial while forming the penetrant remover supply 
path for residual layers (72) which supplies a penetrant remover to said penetrant remover receptacle section for 
residual layers (46) (10B). 
[001 3] 

[5] While separating a processing object from the undiluted solution which was equipped with the screw conveyor 
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(40) in the ball (20), came to support these pivotable relatively, and was supplied in said ball (20) In the screen 
section (30) prepared along with the inner skin by the side of the end of this ball (20) In the centrifugal separator 
(10C) which performs washing and deliquoring of said processing object The penetrant remover receptacle section 
which accepts in the hub (41) of said screw conveyor (40) the penetrant remover supplied to the interior (43), It is 
the centrifugal separator (10C) which has the washing nozzle (45) which spouts the penetrant remover in this 
penetrant remover receptacle section (43) toward said screen section (30), 

Said penetrant remover receptacle section (43) divides independently the penetrant remover receptacle room for 
residual layers (54) in which the penetrant remover which washes the residual layer processing object produced in 
the clearance between the flight (42) periphery edge of this screw conveyor (40) and said screen section (30) inner 
skin is accepted, and establishes it in the interior of an end the hub (41) of said screw conveyor (40) side. 
Where it made said flight (42) penetrate on the periphery of the hub (41) of said screw conveyor (40), respectively 
and two or more penetrant remover installation tubing for residual layers (53) is extended to hub (41) shaft 
orientations at it, a hub (41) circumferencial direction is made to arrange every predetermined spacing, and free 
passage connection of the end side of each penetrant remover installation tubing for residual layers (53) is made 
into said penetrant remover receptacle room for residual layers (54), 

Two or more penetrant remover discharge holes for residual layers (53a) located in a line every predetermined 
spacing along the direction of a whorl of said flight (42) in the location contiguous to the processing object 
conveyance side (42a) of a flight (42) of said screw conveyor (40) and the field (42b) of the opposite side in the 
middle of said each penetrant remover installation tubing for residual layers (53) are prepared, 
A covering flight (50) of the shape of a narrow width prolonged in the direction of a whorl of a flight (42) where a 
predetermined clearance is left to the field (42b) of this opposite side is attached along the periphery edge in the 
field (42b) of the opposite side of said flight (42), 

The centrifugal separator characterized by turning to said residual layer processing object the penetrant remover 
which is introduced from said penetrant remover receptacle room for residual layers (54) in said each penetrant 
remover installation tubing for residual layers (53), and jumps out of said each of that penetrant remover discharge 
hole for residual layers (53a), and making it blow off from said flight (42) periphery edge and the clearance between 
said covering flights (50) directly (10C). 
[0014] 

[6] As opposed to the field (42b) of the opposite side t in / in said covering flight (50) / said flight (42) ] The 
inclination to which it applies to the side which approaches a flight (42) periphery edge from the side close to said 
hub (41), and a clearance narrows gradually is given. The centrifugal separator of [1], [2], [3], [4], or [5] publications 
which are characterized by attaching through the support plate (51) located in a line every predetermined spacing 
(10, 10A, 10B, 10C). 
[0015] 

Next, an operation of this invention is explained. 

If an undiluted solution is supplied in a ball (20) according to the centrifugal separator (10) given in the above [1], an 
undiluted solution will be divided into a processing object and a mother liquor by the centrifugal force within a ball 
(20), a processing object will sediment to the inner skin of a ball (20), and this processing object will be conveyed by 
the ball (20) and the screw conveyor (40) to which the rotation difference is given. However, in the radial clearance 
formed between the flight (42) periphery edge of a screw conveyor (40), and screen section (30) inner skin, a 
processing object is not fully conveyed by conveyor, but makes a residual layer. 
[0016] 

The processing object which is in the middle of conveyance and was deliquored washes in the screen section (30) 
prepared along with the inner skin by the side of the end of a ball (20) by blowing off a penetrant remover from the 
washing nozzle (45) in the hub (41) of a screw conveyor (40) toward a processing object, in order to make the 
impurity and the mother liquor itself which was produced in the manufacture process adhere to a front face 
generally and to wash these excessive affixes. A penetrant remover here is supplied to the penetrant remover 
receptacle section (43) in said hub (41) through the penetrant remover supply path (71) separately established for 
example, into the feed tube (60) which supplies an undiluted solution in a ball (20). 
[0017] 

The penetrant remover in said penetrant remover receptacle section (43) blows off from said washing nozzle (45), 
and also jumps out of two or more penetrant remover discharge holes for residual layers (48) located in a line every 
predetermined spacing along the direction of a whorl of a flight (42) in the location contiguous to the processing 
object conveyance side (42a) of said flight (42), and the field (42b) of the opposite side in a ball (20). Without 
scattering, along the periphery edge in the field (42b) of the opposite side of a flight (42), a penetrant remover blows 
off from the thin clearance between a covering flight (50) of the shape of a narrow width prolonged in the direction 
of a whorl of a flight (42), and a flight (42) periphery edge directly towards a residual layer processing object here, 
where a predetermined clearance is left to the field (42b) of this opposite side. 
[0018] 

Thereby, apart from overall washing of the processing object by the washing nozzle (45), since it can carry out by 
combining local washing especially to a residual layer processing object, fixing of a residual layer processing object is 
lost, migratory increases and the permeability of the penetrant remover to the whole processing object under 
conveyance also improves. Therefore, while being able to prevent the blinding of the processing object in the screen 
section (30), it becomes possible to control the amount of penetrant removers as an object for the permutation of 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejue 



2006/10/24 



JP,2004-202436,A [DETAILED DESCRIPTION] 4/10 



the impurity in an original processing object, and it becomes possible to also decrease the eye ullage of the 

processing object in the screen section (30) of it. 

[0019] 

When the diaphragm (43a) which divides the inside of the penetrant remover receptacle section (43) to the shaft 
orientations in the screen section (30) of said ball (20) at plurality is formed in said penetrant remover receptacle 
section (43) like the publication to the above [2], For example, the penetrant remover supply path (71) separately 
established into the feed tube (60) which supplies an undiluted solution in a ball (20) is minded. It is also possible to 
supply a penetrant remover in all the partitions of said penetrant remover receptacle section (43), or to limit only in 
some partitions, and to supply a penetrant remover. 
[0020] 

In this case, a penetrant remover blows off only to the screen section (30) of the range which laps the ball (20) 
radial in the partition of the penetrant remover receptacle section (43) to which the penetrant remover was 
supplied. Thereby, the washing range in the screen section (30) can be chosen suitably. 
[0021] 

According to the centrifugal separator (10B) given in the above [3], in said penetrant remover receptacle section 
(43) The penetrant remover receptacle section for residual layers (46) which accepts the penetrant remover which 
washes the residual layer of a processing object The penetrant remover which divides independently of the inside of 
the penetrant remover receptacle section (43), is prepared, and was supplied to this penetrant remover receptacle 
section for residual layers (46) In the location contiguous to the processing object conveyance side (42a) of said 
flight (42), and the field (42b) of the opposite side It passes along the communication trunk (47) prepared every 
predetermined spacing along the direction of a whorl of a flight (42), and jumps out of the penetrant remover 
discharge hole for residual layers (48) prepared in the hub (41) of said screw conveyor (40). 
[0022] 

The penetrant remover which jumped out in the ball (20) here blows off from the thin clearance between a covering 
flight (50) of the shape of a narrow width prolonged in the direction of a whorl of a flight (42), and a flight (42) 
periphery edge directly towards said residual layer processing object along the periphery edge in the field (42b) of 
the opposite side of said flight (42), without scattering. Thereby, it can raise the permeability of the penetrant 
remover to a processing object, and migratory [ of a residual layer processing object ] like the case of the above [1]. 

[0023] 

Moreover, in this centrifugal separator (10B), in order to supply a penetrant remover to the penetrant remover 
receptacle section (43) and the penetrant remover receptacle section for residual layers (46) in the hub (41) of said 
screw conveyor (40), as indicated above [4], some feed tubes for undiluted solution supply (60) inserted into a hub 
(41) can be used effectively. 
[0024] 

That is, the penetrant remover supply path (71) which supplies a penetrant remover to said penetrant remover 
receptacle section (43) is formed in a feed tube (60), and the clear aperture of a penetrant remover supply path (71) 
is prepared in the middle of the feed tube (60) which laps to said penetrant remover receptacle section (43) radial. 
[0025] 

The penetrant remover supply path for residual layers (72) which supplies a penetrant remover to said penetrant 
remover receptacle section for residual layers (46) is similarly formed in a feed tube (60). If the clear aperture of the 
penetrant remover supply path for residual layers (72) is prepared in the middle of the feed tube (60) which laps with 
radial to said penetrant remover receptacle section for residual layers (46) It becomes possible to the penetrant 
remover receptacle section (43) and the penetrant remover receptacle section for residual layers (46) to supply a 
penetrant remover efficiently separately. 
[0026] 

According to the centrifugal separator (10C) given in the above [5], inside an end said hub (41) side The penetrant 
remover receptacle room for residual layers (54) in which the penetrant remover which washes the residual layer of 
a processing object is accepted apart from said penetrant remover receptacle section (43) is prepared. The 
penetrant remover supplied to this penetrant remover receptacle room for residual layers (54) is introduced into two 
or more penetrant remover installation tubing for residual layers (53) arranged by the periphery of a hub (41), 
respectively. 
[0027] 

and the penetrant remover introduced in each penetrant remover installation tubing for residual layers (53) — each 
penetrant remover installation tubing for residual layers (53) — on the way — two or more penetrant remover 
discharge holes for residual layers (53a) which are alike and are prepared every predetermined spacing — a passage 
— the inside of a ball (20) — jumping out . The penetrant remover which jumped out here blows off from the thin 
clearance between a covering flight (50) of the shape of a narrow width prolonged in the direction of a whorl of a 
flight (42), and a flight (42) periphery edge directly towards said residual layer processing object along the periphery 
edge in the field (42b) of the opposite side of said flight (42). Thereby, it can raise the permeability of the penetrant 
remover to a processing object, and migratory [ of a residual layer processing object ] like the case of the above [1] 
and [3]. 
[0028] 

As opposed to the field (42b) of the opposite side [ in / like / further again / the publication to the above [6] / for 
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said covering flight (50) / said flight (42) ] If it attaches through the support plate (51) which gives the inclination to 
which it applies to the side which approaches a flight (42) periphery edge from the side close to said hub (41), and a 
clearance narrows gradually, and is located in a line every predetermined spacing The accepted penetrant remover 
can be made to blow off from the narrow range directly to a residual layer processing object, accepting the 
penetrant remover which jumps out of said hub (41) side in the large range. 
[0029] 

[Embodiment of the Invention] 

Hereafter, the gestalt of various kinds of operations which represent this invention based on a drawing is explained. 
Drawing 1 - drawing 3 show the gestalt of the 1 st operation of this invention. 

The centrifugal separator 10 concerning the gestalt of this operation is called a screen ball mold centrifugal 
separator, is equipped with a screw conveyor 40 in the approximate circle telescopic ball 20, and it is constituted so 
that the processing object and mother liquor which are a processing object can be separately separated from the 
undiluted solution which comes to support these pivotable relatively and is supplied in said ball 20. 
[0030] 

With a processing object, the various crystals in the field of the chemical industry or food stuff industry etc. 
correspond, and the paraxylene used as the raw material of the terephthalic acid which specifically serves as a PET 
bottle and a raw material of polyester fiber, and a terephthalic acid, the bisphenol used as the raw material of CD- 
ROM, the other glutamine soda used as the raw material of chemical condiment, etc. correspond here. Moreover, 
various kinds of solvents correspond to a mother liquor. Various crystals have adhered the solvent which 
constitutes the non-polymerization matter and a slurry in the manufacture process to the crystal front face, and the 
washing permutation of these affixes can be carried out by penetrant removers (another specific solvent etc.). 
Hereafter, the case where it applies to a crystal as a processing object is explained to an example. 
[0031] 

As shown in drawin g 2 , the ball 20 and the screw conveyor 40 of the interior are supported to revolve pivotable 
through Shafts 12a and 12b inside casing 11. The rotation drive of a ball 20 and the screw conveyor 40 is carried 
out by fine ****** by the differential gear 14 formed successively by the bearing 13 of one side. Explanation well- 
known [ this differential-gear 14 very thing ] and detailed is omitted. 
[0032] 

The interior of casing 1 1 is divided so that it may correspond to the exhaust port 24 prepared in the ball 20 which 
following-**, the screen section 30, and dam section 26 grade, respectively. And the crystal exhaust port 15 which 
is open for free passage to said exhaust port 24, the penetrant remover exhaust port 16 which is open for free 
passage in said screen section 30, and the mother liquor exhaust port 1 7 which is open for free passage in said dam 
section 26 are formed in the lower part of casing 1 1 , respectively. 
[0033] 

The end side (it is right-hand side in drawing 2 ) of a ball 20 serves as an eject direction of a crystal, and it is 
classified into the parallel cylinder part 21 of a major diameter, the taper section 22 which a bore reduces gradually 
toward an end side, and the parallel cylinder part 23 of a minor diameter sequentially from the other end side (it is 
left-hand side in drawin g 2 ) of a ball 20. At the tip side of the parallel cylinder part 23 of a minor diameter, the 
exhaust port 24 of a crystal is established, and while regulating the radial depth of a ball 20, the mother liquor which 
separated the crystal is prepared in the dam section 26 which can be discharged out of a ball 20 at the tip side of 
the parallel cylinder part 21 of a major diameter. 
[0034] 

As shown in drawing 1 , many filtrate discharge holes 25 are formed in the wall surface, an inner circumference side 
is covered in the direction of the perimeter with the cylinder-like filtering medium 31, and, as for the parallel cylinder 
part 23 of a minor diameter, the screen section 30 is made. Although the magnitude of the filtrate discharge hole 25 
does not need to take the particle diameter of a crystal into consideration so much, a filtering medium 31 consists 
of the material which has many the micropores thru/or the slits of minor diameter size from the particle diameter of 
a crystal. It is good to specifically use a wedge wire screen, a porosity ceramic Plastic solid, etc. In addition, as for 
the inner skin of the parallel cylinder part 23, the front face is deleted by the thickness of a filtering medium 31. 
[0035] 

A screw conveyor 40 consists of a hub 41 used as the revolving shaft, and flight 42 formed in the periphery of this 
hub 41 in the shape of a screw, and the flight 42 is formed so that a crystal may be conveyed to the end side (it is 
right-hand side in drawin g 2 ) of a ball 20. In addition, between the periphery edge of flight 42, and the inner skin 
(filtering-medium 31 front face of the screen section 30) of the parallel cylinder part 23, on the structure rotated at 
the rate from which a screw conveyor 40 and a ball 20 differ, it is set up so that a clearance may be generated in 
radial. 
[0036] 

The penetrant remover receptacle section 43 which accepts the penetrant remover supplied to the interior, and the 
washing nozzle 45 which spouts the penetrant remover in this penetrant remover receptacle section 43 toward the 
screen section 30 of said ball 20 are formed in the hub 41. The penetrant remover receptacle section 43 consists of 
a part surrounded by the partition which extends to predetermined width of face in the direction of an axial center 
covering the direction of the perimeter of the inner skin of a hub 41. 
[0037] 

The penetrant remover discharge hole 44 is formed in the peripheral wall of the hub 41 which becomes the bottom 
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side of the penetrant remover receptacle section 43 every predetermined spacing, and the washing nozzle 45 which 
is open for free passage to the peripheral face side of a hub 41 at said penetrant remover discharge hole 44 
protrudes on it As shown in drawin g 1 . from the center of a pitch of flight 42, the washing nozzle 45 is an other end 
side (it is left-hand side in drawing 1 ) a little, and is allotted to the location which faces the screen section 30 radial 
here. 
[0038] 

Furthermore in the penetrant remover receptacle section 43, two or more penetrant remover discharge holes 48 for 
residual layers located in a line every predetermined spacing along the direction of a whorl of flight 42 in the location 
which adjoins processing object conveyance side 42a of flight 42 and field 42b of the opposite side are formed. This 
penetrant remover discharge hole 48 for residual layers is for said washing nozzle 45 to turn independently the 
penetrant remover in said penetrant remover receptacle section 43 to the residual layer crystal on the screen 
section 30, and spout it directly. 
[0039] 

The covering flight 50 of the shape of a narrow width prolonged in the direction of a whorl of flight 42 where a 
predetermined clearance is left to field 42b of this opposite side is attached along the periphery edge in processing 
object conveyance side 42a of flight 42, and field 42b of the opposite side. The penetrant remover which jumps out 
of said penetrant remover discharge hole 48 for residual layers blows off from the clearance between a flight 42 
periphery edge and the covering flight 50 directly to said residual layer crystal. 
[0040] 

The covering flight 50 is arranged on the condition that the inclination to which it applies to the side which 
approaches a flight 42 periphery edge from the side close to said hub 41 to field 42b of the opposite side in flight 42, 
and a clearance narrows gradually was given, and is attached through the support plate 51 located in a line every 
predetermined spacing along the direction of a whorl of flight 42. 
[0041] 

The feed tube 60 for undiluted solution supply prolonged in the shaft orientations is inserted in the interior of a hub 
41. The start edge of a feed tube 60 extends outside, and serves as the undiluted solution feed hopper 61 from a 
hub 41 or a ball 20, and the termination of a feed tube 60 is allotted in the center of abbreviation of the hub 41 
interior, and serves as the undiluted solution outlet 62. Furthermore into the feed tube 60, the penetrant remover 
supply pipe 71 which supplies a penetrant remover to said penetrant remover receptacle section 43 is inserted. 
[0042] 

The start edge of the penetrant remover supply pipe 71 is making penetrant remover feed hopper 71a which carries 
out opening to shaft orientations and an abbreviation right angle in the start edge side of a feed tube 60. Moreover, 
in the middle of the feed tube 60 which laps to the penetrant remover receptacle section 43 radial in a hub 41, clear 
aperture 71b of the penetrant remover supply pipe 71 is carrying out opening to shaft orientations and an 
abbreviation right angle. 
[0043] 

Next, an operation of the centrifugal separator 10 concerning the gestalt of the 1st operation is explained. 
In draw ing 1 and drawing 2 , an undiluted solution is supplied into a ball 20 through a feed tube 60 using driving 
sources, such as a pump. The undiluted solution sent from the undiluted solution feed hopper 61 of a feed tube 60 
comes out from the undiluted solution outlet 62 located near the abbreviation center in the hub 41 of a screw 
conveyor 40, and it invests in it by predetermined Mr. Fukashi who set up beforehand in the dam section 26 in a ball 
20. As for an undiluted solution, in response to an operation of a centrifugal force, the sedimentation of the crystal 
is carried out from a mother liquor within a ball 20. 
[0044] 

By the flight 42 of a ball 20 and the screw conveyor 40 which rotates by fine the crystal which sedimented 

to the inner skin side of a ball 20 according to an operation of a centrifugal force is conveyed to the taper section 
22 of a ball 20, in case it moves the inner skin top of the taper section 22 to a bore side rather than the depth 
beforehand set up in the dam section 26, it is deliquored, and it is conveyed further to the screen section 30. 
[0045] 

The crystal which the crystal which is in the middle of conveyance and was deliquored was making the impurity and 
the mother liquor itself which was produced in the manufacture process adhere to a front face, and resulted in the 
screen section 30 is washed by the penetrant remover which blows off from the washing nozzle 45 in a hub 41. 
Generally pure water, an acetic acid, a pure phenol, a sulfuric acid, a hydrochloric acid, etc. are used, and a 
penetrant remover is supplied to the penetrant remover receptacle section 43 in a hub 41 through the penetrant 
remover supply pipe 71 separately inserted in the feed tube 60. The penetrant remover accepted in the penetrant 
remover receptacle section 43 blows off from the washing nozzle 45 through the penetrant remover discharge hole 
44 of hub 41 peripheral wall. 
[0046] 

Thus, although a crystal receives washing and a deliquoring operation in the screen section 30 and it is conveyed 
further to an exhaust port 24 side, the residual layer of a crystal is formed in the clearance between the flight 42 
periphery edge of a screw conveyor 40, and screen section 30 inner skin. This residual layer crystal is washed 
directly and locally apart from washing by said washing nozzle 45 by the penetrant remover injected from a flight 42 
periphery edge. 
[0047] 
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That is, the penetrant remover in the penetrant remover receptacle section 43 jumps out also of two or more 
penetrant remover discharge holes 48 for residual layers located in a line every predetermined spacing along the 
direction of a whorl of flight 42 in the location which adjoins processing object conveyance side 42a of flight 42, and 
field 42b of the opposite side in a ball 20. The penetrant remover which jumped out here blows off from the thin 
clearance between the covering flight 50 attached along the periphery edge in field 42b of the opposite side of said 
flight 42, and a flight 42 periphery edge directly towards said residual layer crystal, without scattering. 
[0048] 

As opposed to field 42b of the opposite side [ in / as especially the covering flight 50 is shown in drawing 1 / said 
flight 42 ] By having given the inclination to which it applies to the side which approaches a flight 42 periphery edge 
from the side close to a hub 41, and a clearance narrows gradually, and having attached through the support plate 
51 located in a line every predetermined spacing The accepted penetrant remover can be made to blow off from the 
narrow range directly locally to a residual layer crystal, accepting the penetrant remover which jumps out of each 
penetrant remover discharge hole 48 for residual layers in the large range. 
[0049] 

As mentioned above, since it can carry out by combining local washing especially to a residual layer processing 
object apart from washing of the whole crystal by the washing nozzle 45, fixing of a residual layer crystal is lost, 
migratory increases and the permeability of the penetrant remover to the whole crystal under conveyance also 
improves. Therefore, while being able to prevent the blinding of the crystal in the screen section 30, it becomes 
possible to control the amount of penetrant removers as an object for the permutation of the impurity under original 
crystal, and it becomes possible to decrease the eye ullage of the crystal in the screen section 30 of it. 
[0050] 

In the screen section 30, the penetrant remover which blew off from the washing nozzle 45 and the flight 42 
periphery edge is discharged from the filtrate discharge hole 25 through a filtering medium 31 in the exterior of a ball 
20 after washing of a crystal or a residual layer crystal. Moreover, the crystal washed and deliquored in the screen 
section 30 will be discharged by the exterior of a ball 20 from an exhaust port 24, and the last will be collected from 
the crystal exhaust port 1 5 in casing 1 1 . 
[0051] 

Drawing 4 shows the gestalt of the 2nd operation of this invention. 

Diaphragm 43a which divides the inside of the penetrant remover receptacle section 43 to the shaft orientations in 
the screen section 30 of said ball 20 at plurality is prepared in said penetrant remover receptacle section 43, and 
the washing range in said screen section 30 consists of centrifugal-separator 10A concerning the gestalt of this 
operation selectable. In addition, the explanation which gave the same sign to the gestalt of the 1st operation and 
the part of the same kind, and overlapped them is omitted. 
[0052] 

Into the feed tube 60 inserted in the interior of a hub 41, the penetrant remover supply pipe 71 which was divided by 
diaphragm 43a in in said penetrant remover receptacle section 43 and which supplies a penetrant remover on the 
other hand (it is a left-hand side part in drawing 4 ), and the penetrant remover supply pipe 73 which supplies a 
penetrant remover to another side (it is a right-hand side part in drawing 4 ) dWtded by diaphragm 43a are inserted 
separately, respectively. 
[0053] 

The start edge of the penetrant remover supply pipe 71 is making penetrant remover feed hopper 71a which carries 
out opening to shaft orientations and an abbreviation right angle in the start edge side of a feed tube 60. In the 
middle of the feed tube 60 which was divided by diaphragm 43a in in the penetrant remover receptacle section 43 in 
a hub 41 and which receives on the other hand (it is a left-hand side part in drawing 4 ), and laps with radial, clear 
aperture 71b of the penetrant remover supply pipe 71 is carrying out opening to shaft orientations and an 
abbreviation right angle. 
[0054] 

Moreover, the start edge of the penetrant remover supply pipe 73 is making penetrant remover feed hopper 73a 
which carries out opening to shaft orientations and an abbreviation right angle in the start edge side of a feed tube 
60. In the middle of the feed tube 60 which laps with radial to another side (it is a right-hand side part in drawing 4 ) 
divided by diaphragm 43a in in the penetrant remover receptacle section 43 in a hub 41, clear aperture 73b of the 
penetrant remover supply pipe 73 is carrying out opening to shaft orientations and an abbreviation right angle. 
[0055] 

Although gestalten of this operation are consisted of by one diaphragm 43a so that the inside of the penetrant 
remover receptacle section 43 may be divided into two at shaft orientations Of course, the inside of the penetrant 
remover receptacle section 43 may be divided to shaft orientations three, or two diaphragm 43a may be prepared in 
the others instead of what is limited to this mode, two diaphragm 43a may be prepared, and the inside of the 
penetrant remover receptacle section 43 may be divided to shaft orientations four. 
[0056] 

According to the gestalt of such the 2nd operation, it is also possible to supply a penetrant remover in all the 
partitions of the penetrant remover receptacle section 43, or to limit only in some partitions through the penetrant 
remover supply path 71 and the penetrant remover supply path 73 which were separately established into the feed 
tube 60 which supplies an undiluted solution in a ball 20, and to supply a penetrant remover. 
[0057] 
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In this case, a penetrant remover blows off only to the screen section 30 of the range which laps ball 20 radial one 
in the partition of the penetrant remover receptacle section 43 to which the penetrant remover was supplied 
Thereby, according to the crystal which is a processing object, the class of penetrant remover, etc., the washing 
range in the screen section 30 can be chosen suitably. 
[0058] 

Drawing 5 and drawing 6 show the gestalt of the 3rd operation of this invention. 

In centrifugal-separator 10B concerning the gestalt of this operation, in said penetrant remover receptacle section 
43, the penetrant remover receptacle section 46 for residual layers which accepts the penetrant remover which 
washes said residual layer crystal divides independently of the inside of. the penetrant remover receptacle section 
43, and is prepared. 
[0059] 

The penetrant remover receptacle section 46 for residual layers comes to prepare the partition which extends to 
predetermined width of face in the direction of an axial center in the both ends of a cylinder member covering the 
direction of the perimeter, a communication trunk 47 protrudes on the bottom side every predetermined spacing, 
and the penetrant remover receptacle section 46 for residual layers is fixed to the condition of having been isolated 
from the inner skin of a hub 41 within said penetrant remover receptacle section 43 by each communication trunk 
47. 

[0060] 

As shown in drawin g 5 , each communication trunk 47 is allotted every predetermined spacing along the direction of 
a whorl of flight 42 in the location which adjoins processing object conveyance side 42a of said flight 42, and field 
42b of the opposite side, and the penetrant remover discharge hole 48 for residual layers which each communication 
trunk 47 opens for free passage is formed in the peripheral wall of said hub 41. The penetrant remover of the 
penetrant remover receptacle section 46 for residual layers which jumps out of the penetrant remover discharge 
hole 48 for residual layers blows off from the clearance between the covering flight 50 and a flight 42 periphery edge 
directly to said residual layer crystal. 
[0061] 

Moreover, into said feed tube 60, the penetrant remover supply pipe 71 which makes the penetrant remover supply 
path which supplies a penetrant remover to said penetrant remover receptacle section 43, and the penetrant 
remover supply pipe 72 for residual layers which makes the penetrant remover supply path for residual layers which 
supplies a penetrant remover to said penetrant remover receptacle section 46 for residual layers are inserted 
separately, respectively. 
[0062] 

The start edge of the penetrant remover supply pipe 71 is making penetrant remover feed hopper 71a which carries 
out opening to shaft orientations and an abbreviation right angle in the start edge side of a feed tube 60. In the 
middle of the feed tube 60 which laps to the penetrant remover receptacle section 43 radial in a hub 41, clear 
aperture 71b of the penetrant remover supply pipe 71 is carrying out opening to shaft orientations and an 
abbreviation right angle. 
[0063] 

On the other hand, the start edge of the penetrant remover supply pipe 72 for residual layers is making penetrant 
remover feed hopper 72a for residual layers which carries out opening to shaft orientations and an abbreviation right 
angle in the start edge side of a feed tube 60. In the middle of the feed tube 60 which laps to the penetrant remover 
receptacle section 46 for residual layers radial in a hub 41, clear aperture 72b of the penetrant remover supply pipe 
72 for residual layers is carrying out opening to shaft orientations and an abbreviation right angle. 
[0064] 

According to the gestalt of the 3rd above operation, the penetrant remover supplied to the penetrant remover 
receptacle section 46 for residual layers passes along the communication trunk 47 prepared every predetermined 
spacing along the direction of a whorl of flight 42 in the location which adjoins processing object conveyance side 
42a of flight 42, and field 42b of the opposite side, and jumps out of the penetrant remover discharge hole 48 for 
residual layers prepared in the hub 41 of a screw conveyor 40. 
[0065] 

The penetrant remover which jumped out in the ball 20 can be made to blow off from the thin clearance between 
the covering flight 50 attached along the periphery edge in field 42b of the opposite side of said flight 42, and a flight 
42 periphery edge directly towards said residual layer crystal, without scattering. 
[0066] 

Here in the penetrant remover receptacle section 43 and the penetrant remover receptacle section 46 for residual 
layers The volume of the penetrant remover made to blow off from the washing nozzle 45 since a penetrant remover 
is separately supplied in the condition of having been divided mutually, Since the volume of the penetrant remover 
made to blow off from the thin clearance between the covering flight 50 and a flight 42 periphery edge is more 
separately [ than the exterior ] controllable, the optimal penetrant remover volume for [ both ] aiming at reduction 
of the substitutional rate of crystal washing and an eye ullage can be adjusted easily. 
[0067] 

Drawing 7 and drawing 8 show the gestalt of the 4th operation of this invention. 

In centrifugal-separator 10C concerning the gestalt of this operation, the penetrant remover receptacle room 54 for 
residual layers in which the penetrant remover which washes said residual layer crystal is accepted divides 
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independently [ said penetrant remover receptacle section 43 ], and is established in the interior of an end the hub 

41 of said screw conveyor 40 side. With the gestalt of this operation, the penetrant remover receptacle room 54 for 
residual layers is established in the latest part of a hub 41. 

[0068] 

In the condition of penetrating said flight 42, respectively and extending in the shaft orientations of a hub 41, two or 
more penetrant remover installation tubing 53 for residual layers is attached in the periphery of a hub 41 so that it 
may arrange every predetermined spacing to the circumferencial direction of a hub 41. Penetrant remover free 
passage hole 54a for residual layers is drilled in the pars basilaris ossis occipitalis of said penetrant remover 
receptacle room 54 for residual layers, and free passage connection of the end side of each penetrant remover 
installation tubing 53 for residual layers is made into the penetrant remover receptacle room 54 for residual layers 
through penetrant remover free passage hole 54a for residual layers, respectively. 
[0069] 

Although the other end side of each penetrant remover installation tubing 53 for residual layers is closed, two or 
more penetrant remover discharge hole 53a for residual layers located in a line every predetermined spacing along 
the direction of a whorl of flight 42 in the location which adjoins field 42b of the opposite side of said flight 42 in the 
middle of each penetrant remover installation tubing 53 for residual layers is prepared. 
[0070] 

The penetrant remover of the penetrant remover receptacle room 54 for residual layers which jumps out of each 
penetrant remover discharge hole 53for residual layers a blows off from the clearance between said covering flight 
50 and a flight 42 periphery edge directly to said residual layer crystal. In addition, in the middle of the feed tube 60 
which laps to the penetrant remover receptacle room 54 for residual layers radial in a hub 41, clear aperture 72b of 
the penetrant remover supply pipe 72 for residual layers is carrying out opening to shaft orientations and an 
abbreviation right angle. 
[0071] 

According to the gestalt of the 4th above operation, the penetrant remover supplied to the penetrant remover 
receptacle room 54 for residual layers is introduced into two or more penetrant remover installation tubing 53 for 
residual layers arranged by the periphery of a hub 41, respectively, and the penetrant remover introduced in each 
penetrant remover installation tubing 53 for residual layers — each penetrant remover installation tubing 53 for 
residual layers — on the way — two or more penetrant remover discharge hole 53a for residual layers which is alike 
and is prepared every predetermined spacing — a passage — the inside of a ball 20 — jumping out . 
[0072] 

The penetrant remover which jumped out in the ball 20 can be made to blow off from the thin clearance between 
the covering flight 50 attached along the periphery edge in field 42b of the opposite side of said flight 42, and a flight 

42 periphery edge directly towards said residual layer crystal, without scattering. Thereby, a residual layer crystal 
with each penetrant remover installation tubing 53 for residual layers can be washed separately, and the class and 
volume of each penetrant remover can also be mutually changed with washing of the processing object by said 
washing nozzle 45. 

[0073] 

As mentioned above, although the drawing has explained the gestalt of operation of this invention, according to 
these concrete configurations, it becomes possible to raise the permeability of the penetrant remover to a crystal, 
and migratory [ of a residual layer crystal ]. However, even if this invention has modification and the addition in the 
range which is not limited to the gestalt of these operations and does not deviate from the summary of this 
invention, it cannot be overemphasized that it is contained in this invention. 
[0074] 

[Effect of the Invention] 

According to the centrifugal separator concerning this invention, since migratory [ of this residual layer ] is improved 
since the residual layer processing object adhering to the inner skin of the screen section can be made to inject a 
direct penetrant remover, and the permeability of the whole penetrant remover increases, solidification prevention of 
a residual layer is attained from the flight periphery edge of a screw conveyor by washing only a residual layer 
processing object locally and making the liquid content of a processing object high. 
[0075] 

Moreover, although the eye leakage of the processing object of the amount proportional to the volume of the 
penetrant remover which passes processing and the processing object of the amount proportional to the 

opening of the screen section is produced when a penetrant remover is applied to the whole processing object also 
about the eye leakage of the screen section Since fixing of a residual layer processing object is lost by injecting a 
penetrant remover in a residual layer processing object like the above-mentioned more directly than a flight 
periphery edge and the permeability of the penetrant remover to the processing object under conveyance improves, 
It becomes possible to control the amount of penetrant removers as an object for the permutation of the impurity in 
an original processing object, and it becomes possible to decrease the comprehensive eye ullage of the processing 
object in the screen section of it. 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section showing the important section of the centrifugal separator 
concerning the gestalt of the 1st operation of this invention. 

[Drawin g 2] It is drawing of longitudinal section showing the whole centrifugal separator concerning the gestalt of 
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the 1st operation of this invention. 

[Drawin g 3] It is the III — III line sectional view of drawin g 1 . 

[Drawin g 4] It is drawing of longitudinal section showing the important section of the centrifugal separator 
concerning the gestalt of the 2nd operation of this invention. 

[Drawing 5] It is drawing of longitudinal section showing the important section of the centrifugal separator 
concerning the gestalt of the 3rd operation of this invention. 
[Drawing 6 ] It is the VI- VI line sectional view of drawin g 5 . 

[Drawing 7] It is drawing of longitudinal section showing the important section of the centrifugal separator 
concerning the gestalt of the 4th operation of this invention. 
[Drawing 8] It is the VIII— VIII line sectional view of drawing 7 . 
[Description of Notations] 

10 — Centrifugal separator 
10A — Centrifugal separator 
10B — Centrifugal separator 
10C — Centrifugal separator 

11 — Casing 
12a, 12b — Shaft 

13 — Bearing 

14 — Differential gear 

1 5 — Crystal exhaust port 

16 — Penetrant remover exhaust port 

17 — Mother liquor exhaust port 

20 — Ball 

21 — Parallel cylinder part 

22 — Taper section 

23 — Parallel cylinder part 

24 — Exhaust port 

25 — Filtrate discharge hole 

26 — Dam section 

30 — Screen section 

31 — Filtering medium 

40 — Screw conveyor 

41 — Hub 

42 — Flight 

43 — Penetrant remover receptacle section 
43a — Diaphragm 

44 — Penetrant remover discharge hole 

45 — Washing nozzle 

46 — The penetrant remover receptacle section for residual layers 

47 — Communication trunk 

48 — Penetrant remover discharge hole for residual layers 

50 — Covering flight 

51 — Support plate 

53 — Penetrant remover installation tubing for residual layers 

54 — Penetrant remover receptacle room for residual layers 
54a — Penetrant remover free passage hole for residual layers 

60 — Feed tube 

61 — Undiluted solution feed hopper 

62 — Undiluted solution outlet 

71 — Penetrant remover supply pipe 
71a — Penetrant remover feed hopper 
71b — Clear aperture 

72 — Penetrant remover supply pipe for residual layers 
72a — Penetrant remover feed hopper for residual layers 
72b — Clear aperture 

73 — Penetrant remover supply pipe 
73a — Penetrant remover feed hopper 
73b — Clear aperture 



[Translation done.] 
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ifr tE gfe is s it §g 1*3 1- , M ie 7. 7 y a-3y<tro77-f h<£>&LS#>6£iiffi<!rK>tfi!i<£>ffi 

K: USE t~ -5 f£ « icT . SJE7 7 -Y h©b*^#ftfc:»oTM£IHJIH:fc£ 
ffi Sfc ^ ?R ft ttl ?L 4- It , 

lift IE 7 7 -f hOS*f<BJW®^*5{tS^-^igfe^«io-C, ^S*t{H!Jro®li>EtLTBlTS:W^Pfl^ 
£ It #c T' 7 7 hwe>-frA/^f&HC®T/5*fflts^«)*^— 7 h £ St 9 ft It , 

^^irSatE^^— 7 7^ h t © |H] (O Bfi I8J «t 9 > iitJ f E 7 7 W H^t-Jl#i:itJfS^^y— ^g|5rt 

fflst©Pfl©i^pflic^D5«*Ma^ic[^itTii:^«ai^*^rt^#m^-r5^'ii>^fK 
[ Wf*3i 2 ] 

iiu ie a $ £ it §i$ ic , mmtf v ^ <o * ■>? y— vgBtdjottsw^-ifij^fflc^ffiSitscrt*^^ 

(cEiH-t-5f±^ , 9«^^«tT, M §E 7 7 y-^gP(-*5tt5)5fe)*«filffl^jl^-5lHgii«^;Lfc 

r t Sr#attstl*« 1 IE m <n> it -i> 55- he W. o 
[ 1 n * « 3 j 

jK7yH^t-««&LfclB(SK*»P,*aa«>S:^(ii-5 £ * M . S£ * 7 /H) - 3$ f»J © Ji ffi Id & o 
T IS It 7 * D->aiT\ StrSBA&S«lcr>%^«3j:tr0&«ES:fT ^aS'L^MIflll^jSV^-C^ SufE 
7 7 y ^-nyxf ©/n/i^ *©F^gB(cfjt^Ltcgfe#fKS-S«tAnSj5t#?^SJt§Pt, 
l£jft#?&glt^rt<Dgfcj^$:£-iiijfE7 7 y — ^gpt-f&J^oT"!St±5-r5j5fe^y X;vi £ * -T -5 

mifEj5fe#?gS:(t^l^l-, mi ?£ 7 7 y — =iV<-V©77^ h^»-jl#i:HfilE^7 y — > g|5 ft 

mm t <*> m <*> nt m c: & c zmm&m® * mft-t z>m&m& s »t a*l s a ji « «t # § # $b 

£ » W IB i$fc # % £ »t as «t (1 3* A Id E M L T 89: it , 

#iffi7 7Y h©Ma^tt5^®irS*)-ffliJcoffiiv:i^^-t5fiaicr. HutE77-r hw^-a-A/^- 

, iiti fE 7 7 ya- = ^^iro^7*iwSfrffi#«tt^*s*n^niiiir-5a*«5«Jgffli*i* 
^ ft tB ?L £ K tt , 

itu IE 7 7 h g *f fIJ <D B tc *j It -5 ^ « « 85 o T , ^ ^ *t f|ij CD B ^ L T Bff % <0 ffi. ffl £ 
^ t fc « i T' 7 7 Y hCOPj-a-A/^rpJtCJSl/S^Btl^CO*^— 77W h ^ St f? ft It > 

-< h^^i,i*i:itiiE7J^<-77^ FiiowoBtHiti, m mm m tern®) left v x w. tern® z 

I ft * II 4 ] 

BtifE^.7 y 3. — 3>--<-^(7)/N7"rta5ic N z (D&iJjfaizMxJ 1 & mi&wiii&moy 4 - k ^ ^ - 

7*S:lfAL, 

HUIE7W- K ^ 3. - 7* ic , ^15aci*»gJt<fBtiSfc}^ffl5SrWitei-S«s*«#ti(ea!SSr^fig 
tSJ:*!:, Bt)fEj5t^^S:ltSBI-^LT#@*F^icS^57^ - K^^--7*Wii'4 3 l-HulE 
ft#«iftiie8ttO»aP Sr IS »t , 

hu ie 7 -c — k ^ 3. - 7* ^ {c , BftiB»«ffl«E}*iRs»t«Jtca5#ffi^^ite-r5jsfl5ffli5fe}^aEet 

*&«*SSr^*r*t*»-, HufEa®ffli!5t?^®S{t«B^^LT^fl^-|6jfcMnc-57-f - Kf 
=--7*«0^4>{CHSIEa^fflj5fe^jStt^SBS»M«tP 4 R it fc r t Z & ffi. t f ?> W * J I 3 IE 
«c <D ^ .6^ Pi # . 
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[ n * m 5 ] 

Ktfe#^§tf^ft<oj5fcj#-?$£jttjfS7 7 y — ^SBiciiBj^oTigHj-rsacfr / x^t w -5 

mjfe^^y^. — 3y<7o^^io - sgttijrtscic. g[ 7 7 y ^ — =»>"<-ir©:77-f h^^it 
<t nu ib 7 7 y -yfE^jiB t ©w©riF B ii;± caaiMii^ ft^tsgfeitssrSitAn 

§aif tt#«Sl?^?:, li(F 3B ft 8* « £ »* » £ li ®J E ® L T K , 

i5IE^^ y ^-ny^7©^^©^Jll;, «m©^Sffli5fei*fS^AWSr. ^ ft ^ ft ml IE 7 
7 h ?r«i^*t^7'«*(6]lcMtf LfctiT', /n 7" R ^ # [6] K 0f 5£ DO H 33 §• ic BB J"J $ 

stj ?b 7 7 w h co g jt ffia o ® \z ts tt z> ft m m ic » o x x ggtuwitxtLtf s©irn 

SSfBaSffl«fe#^Stt^^fcHulB#^«fflSfej^fK^A*rt{c^A^tL. co M f E =g- a * ffl 

j5fe^?swtH7L^e>ffit» t ai-risfc#^^ x in ib 7 7 hftmmt mm#;<~ y ? -< v t <d m <o 

[ft*«6] 

tu IB X? y< — 7 7 4 h ii „ ml IB 7 7 -f h *5 (7 5 & M (9J co ffi (c *t L T , stj |B ^ 7* ic Jfi ^ -f Z> 
M b 7 7 -T h * /SI ft ifi & -f -5 (ffl {7 T Ml M tj* jfc IB #5 * 5 4g SB 3r o (7 T , @f ^ ffl PM 
fctlCt^5^fi?r^LTS0ftlj/c^ i^t®if5f**« 1 , 2, 3, 4 J fc 11 5 IE 

* CO it *£? # fit « „ 

I m w co § $ *p * i» m ] 
[0001] 

[^pjcos-r-?,s#f^if] 

* 3B 9§ Mt , *^/H^I:^^ !) a - ^ -\r £ it /t , ^*LfjSrffl*fWl=0te^ri6fC3£«FLT 
ft 9 » Wffi2K:>/K^t*JgLfcg«^?)«iIftSr^It5 i:*!;^ ^ jI? <7 - ffi flu co 
M i l: c T ^ It fc 7 ^ y - >- SB T- , ml IE M S #1 co gfc # *s J; t>* J& ffi £■ fT 5 it >fr # fit 4% K 

%:tfMk. t&vt & Ufa <d wl % mm * 9 y — ^ fafr x z> j x /\> 
k & m -r z> m & # mm 1- m -r „ r © .t 5 % ^ ^ 1 m * a B p D x m co 5> » 

is [7 5 # 9 m b b b co » 1- m ^ b n -5 t> co -e $> 5 „ 
[0002] 

a j)5 , ^ ^ y - > # -> m w is ^ ^ m m x- n , * 7 /n^ ^ is B B Q *t co @ ^ m t m m ^ % ft -5 

IS ® /5 s m & £ H 5 k , &>L*t) iz. £ K> 7 yurt-e g«i)5jJiIiT' fo 5^ Si kt&M k left 17 h 

ti, & & it <? <d ft mm i~ i£f& u x , 7$ 7 a> k U'J? coipjteft* ^ 7L h tix ^ 5 7 y 3. 

- n > ^ {c «t 9 |R 3^ $ ti . # 7 /k^> — SS8 ffiiJ fc 5 7 - - ic x ffii ?S f£ ffl ^ S: tt -5 . 
I 0 0 0 3 J 

— ^ttic z <om &mux & z it ^ m m ^ s * co t, co 5- *s m m w 

t^tTfe!), -tie>^^ft'H'##jS:i5fc^-r-5 7tJo{c, 7 - ^ — $15 Id i% < ^ y /urt {»]{;: 

a-3>/<t©^7"i;gitt > 77 y - > §b t as ai ^ * ro ^ ^ (c gt ^ ^ ^ < * t £ < « ^ -r 

SrirT'ife^SrnoT^fc ( W If , # ff X fift 1 # RB. ) . 
[ 0 0 0 4 J 

[ # n 3c m. 1 ] 
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tH 2 0 0 0 - 3 2 5 8 3 3 ti v « 

[ O 0 0 5 J 

I 38 91 tfMik L J; b ttsii] 

L i 5 L i i ! f> , ml L fc <t 5 t£ 7. 9 V — > # •? /\> M <0 m >b>& ffl X (i » * ^ V ^ — = > ^< 

t®77^f v w-mm k 7 7 v — >- u ft m ffi t <o m ]& & z th % ¥ & % fa & & m i$ x , 

& £h (4 v -Y X 14 «5 m £ ft- -T , «P B loifel;J;oTM B B B ©aili^i#<f 7 9^ 
[ 0 0 0 6 ] 

lcAti#t>5fcfe©f itti)PItt5ttlt /ioT b b V* b ffl M 2 s 5 . A^^S^t^ 

*6 (c (4 , m s$ « #t *& & - b$ it $ -fr „ ^ 9 ic - ^ m ii© w , ^-rs^^^fc 

5 0 Z cote to, m co & lb b# ^ li £ S * ^- -e t * ^ k \z ft f? , £j^tt£ffiT£-tt 

[ 0 0 0 7 I 

<*^<t5fe^^srf»ttjufc#-&ictt > *s n m * m i§ -r 5 % * ic Jt m l * » & & t , * 7 

[ 0 0 0 8 ] 

* 3g 9i 14 , U ± co i 5 ft t£ 3fe ft flf #s * -r -5 ^ M M. I- * i L T ft $ tt tc h co X „ ^ ^ y - v 

d?i?/us©)ii^gitii(cfc*^T, -e©^giffo5^7 y - > §c -e <o # £ o m at m \z 

5 ©!84Cff 3 4Stt©fiTSr)!|}B$'f 5fc*ltT4< , 7 7 y - > St 3 

Mife©Sltit?:S'>^5 r t &X $ 53*^^filM§r^«t-5 r t £ @ 6!) i LTV^ 

o 

[ 0 0 0 9 ] 

ffi i£ L tz E t& & m fc-t Z tc #> (D * & W <D % k -f Z> t r 5li> iJ;©^«©IW!:fft5. 

[i] # <? ju (20) rti^^y^-^v-^-v (40) iti, iixt>^tBM«)(c[Hite^ 

f.i 3c «f L T ft <? . mJtE^^/i- (2 0) F*3ic#t*&LfcJ^^^^MS^?r^8i-rSi*{c. 

& tr ? /v (20) <d — ssg fflij co ft m e ft o r k tt tz * if y — > §i3 (30) t? , ttj t b ^ a m 
(D ffift & x u mm & ft b m >ts- ft mm (io, ioa) *3 ^ t , B ufe^^y^--^>--<-V' 

(4 0) ©^7' (4 1) IZ, ^ co ft SMCgtlS LfcffiSS ^ g 5 gfc^^S: (4 (4 3 

) ir, KSfei^^Sty^ (4 3) rt^i^^ffi^HulE^^y-V^ (3 0) t^^oTigliit 

(45) t * ^ -r % m 'L-ftmm (10, ioa) x h o -c . 

HUfEj5fe#®S:(ySB (43) ifjfS^^y^ — 3>-^-T (40) © 7 7 h (4 2) CO 

mmmmmw (42 a) ts»i©i (42b) irpgtset tt> sute^^^h (4 
2 ) w t> * a, f*] » o t pjf ^ rfl pi # tc m ^ it isc » a m m m. w m m ta 11 (48) m v 

^ 

HU 15 7 7 ^ V (42) COfrftiMCOffi (42b) I: Is if 5 ^S*l: jfi o t , (PJ) <o fS ( 

4 2b) ln*rLT9fJ&©BHIBJS:3S«t*:*t«T?75Wh (42) co h ^ A, Jj |6j lz M 5 #W tl 
t©*^-77-f h (5 0) ^Sf^tt-tf, 

Hufe#3S«ffl)5fe!^ffi^PtU?L (4 8) /4>f>?iStf(U-ri!Hf5?ft?#uMiygB (4 3) rt»gfe^^^ 
, mm 7 7 ^ h (4 2) ^-Jl#irHufe*^<-7v-fh (50) iomoBISJ;!!, mIfE7 

(42) ft mm t mm * ? v ~ >sc (30) rtsii:©w©si^t4i:6«iji!ii 

*»K|6]ttTfil£«ffl$*Sr£&4**£-f5i8'k#«« (1 0, 1 OA) „ 
[0010] 

[2] Bute)5t#ffiS:iy^ (43) Hfife^^/u (20) ©^i?y->si5 (30) izten 

5toyjr6]i;gfe?*ffiSltg|5 (4 3) rt*r1S«^EHf*tt-ei?>« (4 3 a) £ IS it T , hUIE 
^^y-v$p (3 0) K*5tt58t#fiI«rl«BIi6K*j« Lfcr ift«*it5 [1] f£ 

» a .l> ft m. m (i oa) „ 
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[3] # 7 /u (20) rtic^^y^-^v^ir (40) Srit^, b Ztettftizmmsj 
m tc s: ft u t & 9 , m ie *~ y a- (2 o) rticflt^Lfc^sg^btoa^j^^gii-st^ic, 

^ # (2 0) ©-ffifflWrt^BI-ffioTSltfc^^y->gB (3 0) T', ml IE 40; 3 

co&fr&iLFlftffiSrtT^a'k^gl^ (iob) \zte\,^x y jtfjfE7.7y^ — ^v^-v (4 0 
) cd /n 7* (4 1) Iz , *©rtSBi-«#SLfcaci*aSrSt*A*tSi!fe^»tg»tW (4 3) £ , 
$E 2fe # j£ S: »t SB (4 3) (*9CDj5fc#?££rHijfE77y->g|S (3 0) (cf6j^^oTi!afcli-t-5gt# 

/ x ^ (4 5) iSr^r-faia^^Biai (iob) -c *> o t , 

ftj|Ei5fe?^?SSltgP (4 3) ft Id x iiuie^^y^ — a >"< -\r (4 0) <D 7 7 4 h (4 2) fl- 

mm t mm * ? v - > n (30) ^^stoDP^oi^Ffljci^csagtoa^s-gfe^i-siisfej^ 

»S:£ttAii.S«SJBiSfei*i££tttt (4 6) £• , tfJ IE gfc # ?£ § It SB (4 3) i*j t 14 3£ :£ lc 
E pj L T IS It , 

Stj IB 7 7 h (4 2) <D M 3 423 31 65 (4 2 a) t K M {ffl <D ffi (4 2 b) tB«t5ftg 

k: t , su te 7 7 f h (42) « b-tA,*[SiicfD x oTi^wifc# utrisajBfflft^atS 

it SB (4 6) ©jefflfc & (4 7) £ IS it 5 <t * lc N mifE^^y^-^v^-t ( 

40) (4i) izmm&mmm (47) a**ix^n£i§r5«»©»*ffl»:i*S!# 

tH ?L (48) Sr K It , 

itfj 15 7 7 h (42) cd £ *t ffilj © ® (42b) rt 5 ^t- 1 g (; ft o T , ggjffi©! ( 

4 2 b) *f L T 0f 5£ © B£ TpT St 3S ft fz tf: M T' 7 7 >f h (4 2) ©e>-e:A/*|6j»cffit/Sfflffi 
W.(D # /< - 77-Th (5 0) Sr Si 9 ft It , 

WK«-»Sffli!fci*i*#tb7L (4 8) *»6>fflEt/ttJ-rflftffia«ffliSfei*SKS»tSf|J (4 6) rtoft 

!^^?r,it)fe77-Yh (4 2) f^mmt mm ^ — y^^b (50) t cd cd 1® rh 4 9 , 
[0012] 

[4] fu IE 7 7 y ^. — 3 > ^< -f (4 0) ©/->^ (4 1) 1*9 £B id , -?-W*4^(S]ic®tJ«-5i!^^ 
flt^ffl©7 ^ - K f ^ - y (6 0) £ ffi A L , 

fit] HE 7 -f — K f a - 7 1 (6 0) 1*9 , itU IE gfc # S: it §B (4 3) lz ft: ft m & i& & ~t Z> &c ft 
iSiftBB (7 1) 4rf i:*^, ftfJfESfcfriKgltgB (4 3) li*t LT¥S*l^lcI 

^57^-K^^-7 f (6 0) CDii4 1 ICiUfEgfe)^fSfit|&SS& (7 1) ©iiiritP^tlt, 

— K ^ a — 7* (6 0) 1*9 t£ , [ft f E £S il ffl )5fc # g It £B (4 6) i£$c&i&&m&-f 

z>mm mmwmm&m®, (72) z t &iz^ rnmrnm mm&m%:v & (46) ic 

»LT*i*|6||:l!!i;57-f-Kf (6 0) <D & *p iz ffi fg m m& Wi ( 

7 2) ofl»P?rSitfcr i ?r#f i: t5 [3] IE « © it <k # M m (10B) 0 
[0013] 

[5] Hf.^ JV (20) ^(C^^y^-nyxt (40) % m Z- , h IZ-M&'SS 

m iz X ft L T ft 9 , mi IE sff 7 ^ (2 o ) l*9l£Wi&Lfc®®>J>b&S^&#^i-6£&f;:, 

s * ^ ^ (20) co — ass fiij cd f*i mi a id ft o r m it 7 7 y — > sb (30) t- , hu ie m a ^ 

CDgfei^Joir/^^^tf^^'L^ffll^ (IOC) Cfc^t, BUtE7^y^ — n V (4 0 

) co 7' (41) , ^ <v ft u m & l tz m& m & % v a ti z m& Wi i-f & (43) t , 

Sfc # r« S It §B (4 3) l*)cDgfe!^?SSrBufE77y-^^ (3 0) Ki|8]#>oTi*fcH-r5ifei* 
7 X /U (4 5) i^ttSS'L^Si (10C) T'fooT, 

itfj IE 7 7 y ^ — 3 > ^< -V (4 0) 0^7' (4 1) CD — Sjg (W 1*9 g|5 Id , g/^- !) a-^y^f 

(40) co77-r h (42) mm t mm * ? v — & (30) F*9^B<t<£>racDB£rai;i£ 

m g tt 35 (4 3 ) £ (4 gij IC E E L T m it , 

HufE7^y^-=.V^<-V (4 0) C^7 (4 1) CD^J^fi, ig^CDaSfflSfe^ffi^A^ ( 

5 3) ^tt-mSflfE77-fl> (4 2) SrJtii^-tir-c^T* (4 1) tt*r6j|c5StfLfctt 

it-, /nt* (41) n a * r^j m ^ fa pi tj % iz ge ?ij $ , «-afc»fflifc}^«?ajA'B : (53) 
© - ss fflj * , m ie ?j if ffl m ft m s «t ^ (54) 1*9 ^ ji a m l , 

BtJfE^-^gfflj^^ffiagAW (5 3) coii't'ic:, HijfE77y^ — n > ^< (4 0) 077/f 
h (4 2) CD^S^ffiSiiffi (4 2 a) tSMfll©! (4 2 b) (C|i»j*1--5fiM{CT, huIE 
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7?4 y (4 2) <o bit /uxmicft ^xffifemm&z tzm&&&<Dmmmm&wimttiiL < 

5 3a) £• m it , 

Wi IE 7 7 -f h (42) ©5?fI©I (42b) Id jo ft 5 ^ m m « o T x $M R 2t (I'J CO [g ( 

4 2 b) ic *r l t £ co fit m & ^ (t fc # <jg T- 7 7 4 y (42) cd h n ^ $\\z m tj & m m 

VZ<D7JS<~774 Y (50) £ & (J ft" tf, 

i!u §E 28 S gfc # S: ft i[ (5 4) *-e>HufE^-^Sffli5fc^?«29A« (5 3) K S* A <s *i , 
^cOiufB3-Bii/Bgfcf£i&#tB7L (5 3 a) A>ib?f£U:f±51-J5fc#$:£-. fu f E 7 ^ h (4 2) 

h (so) £©ra©BRra,fc9,iffiffia«#ig4&fci3ittTifi«i» 
to** z> z t item t -r zm&ftmm (100 „ 

[0014] 10 

[6] ffiUTJ s< — 7 "7 4 V (50) (4, itu IE 7 =7 4 Y (42) Id jo ft -5 S *Hl>) <0 ffi (42 
b ) C » L T , HU IE ^ 7* (41) tifif t5fll^f>7 7-T b (42) fr\. M &. (d ifi *g f 5 ffi'J 
l£ T » IB # & * I;: * * 3 4g SB «: o »} T , g)f S W Pi # M ^ 3^ ^ tg (5 1 ) £ L T 

js 5 ft ft fc r b * m m b -r * [ 1 ] , c 2 ] , [ 3 ] , [4] tt« [5] etoa^ 

St «g (10, 10A, 10B, 1 0 C ) „ 
[0015] 

fu ie c 1 ] iz is « co m ^ & m m (10) \z 4 n tz „ 7$ ,v (20) pucmmfcrnifcztiz 
b , 9 (20) -c- is is a* to a $23 1 s ® i id # ft , y±mm\~£-fc <? 

(20) cOrt^®f-jt^L, /i> -5 to S 4£M4 , ^ 7 /\s (20) t[Hl^MS-4-x.e>ixTV^5 20 

^.i?y^ — n>-<-v (40) icxyMxi&KZo fc/cL, ^^y^-av^-t- (40) <o 

7 7 4 Y (4 2) ^ Jl m b 7. 7 V - > SB (3 0) rt«ffii:ro|BJ^?gfifc$ix5¥-@^ri6i©BR 
F«f] Tr ft N to 3 ^ 14 a > -< -V T + ^ I' 14 ft i£ £ ft -f m « & * -f „ 
[00 1 6 ] 

^^^^X^^^tLfctoa#)ft. — l£(d^coMi£i®IS-e£ Cfc^lfc^-^SfS^cotco^S? 
B5tft*$*T*>«J, mb^^^Mf fe^ffiiftSfcftt;, (2 0) co - SSiffiy co 

f*j ffl m Id Si o x W it fc * 7 >) — > t|5 (3 0) id ja ^ x , ^^y^. — = (40) co ^ 

7* (4 1) I^Sft^/X^ (45) 4«?toa#3lrr6]*^oTj5fej#-^Sri#ttiLTgt#S'tt5 
„ r r t* co m ft m 14 , W X. (4* , 7 A- (20) rtl^SS^ftlotS^-f - K f a - 7 (6 
0 ) 4Md &m jj£ ft 7c Sfc # #t *g *I (7 1 ) ^^Lt, mi IE ^ 7 (4 1 ) rtia^a^I 30 
S ft SB (43) M tfc *& $ it 5 „ 
[00 1 7 ] 

iufEgfcj'i^Srftgtf (43) ft<Dmfrma^ mmm~& s x ;v (45) 4^»tai$tt-5f5*^ 

HUfE^^-l-h (4 2) CO to g #! j& i£ ffi (4 2 a) ^S*t(RIJCC>® (4 2 b) ^gta-TSteS 

f^T, (4 2) (Db^A,xfo^fe^xm7£fflm&z^&&mm<Dmmmvtftmw 

m ?l (48) & jj? /w (20) f^) \z m u ta -t „ r r x m ft m it m t>* m -s r b * < , 77 

h (42) CO S *t <D ffi (42b) t*lt5#H»|;fBot, ^ R M ftij CO E (42b) 
M L T ffi ^ CO |% Sr ^ ft fc ^ m X 7 7 4 Y (4 2 ) cO * A/ ^ (- M l>* 5 *0 *I W <D 7J ^< 
-77-Yh (5 0) b , 77fh (4 2) ^«»t©WJ©«BV^S«|HJJ;t> % ll»lfet|6] 
»tTaj»*m$ix5 0 40 
[0018] 

* *t I- 4 9 , i5fe / X /u (45) fc 4 5 to M #) co ^ 6<j * gfc # b (4 SU fr , ^taUJIft 

t-^f-rs^E'fW^isfe^t.w-frTtfpr.t^T-^scoT-, m m %±wm co m m & & < ft <o & m 

14 t. « * 9 , MS^cotoa^^:ft:(c?=t-r5gfci^rScoSii§'tt 1 bf^±-r5o o t , ^i?y- 
>§|5 (3 0) i-*5ft-5toa^)CoeSg*!3^*^iwE5Cri:^-e#-5^*^ % ^Jfecotog^i 
tw^jettotftffit Lrwft^atSrfliltsr t^pTilol: 9 . * 7 V - ^ M (3 0 

) ic *s it 5 to a « co s m n m. h m <p $ 5 r t # »r ^ t # 5 . 

[0019] 

HU IE [ 2 ] Id IE * CO 4 0 , Su IE iffc ft m S ft (43) IC v BU f 2 * " ^ (20) CO X 7 'J 

- >n (3 0) id*Dlt5lft^ri^!ri!5fe#ffiSft^ (4 3) rtSr«»fcEiBi-5tt§J<Jffi (4 50 
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3a) &m If tcmS . #J X. It* , £ yV (20) — K f a - ^ (6 

0) 4" glj i£ K »t 2fc # ffi m f& m & (7 1) 5; ^ LT, (iu f£ Sfc # ffi S: (t SB (4 3) © « T 

[ 0 0 2 0 ] 

A> -5 i§ -it lz , gfc#ffiastfc^$ft7t«fei£ffi§ltgB (43) cO E i® ft tc , tJ? ? (20) ¥ 
%kJ5fa\zm*£ Z>mm<D * 9 V — ^SU (3 0) K*tLT©3icifei*a£asi*ai<*ix3. * ft K J: 
9 , x^y-^gu (30) d is tt*ifci*ttH«rS!:aK-*-Si 

[ 0 0 2 1 ] 

tu IE [ 3 ] IE *c © ig ft m m ( 1 O B ) \z X ti 13 , ml IE tffc # % £ it SB (43) f*j 12 , 

&m®<omm%fo&Tzm&m&gv?<nzmmmmftWi§:v& (4 6) & # ffi g it 
gc (43) rtiiiaiicEiLts:itbtitj3t), ^ivmmmmftm&vn (4 6) ic w 

it£ £ ft 7c Sfc # ffi it . BUlE75Wh (4 2) ©^Ifet^S (4 2 a) tSMfll©! (4 2 
b) !C|igt5ffiIlCT, (4 2) CO P> A/ # |6] [Z ft o T @T j£ ffl PS *3 # K f$ It 

ixtv^^if (47) , itite^^y^. — nv^-v (40) ©^y (41) ic k tt 

^ ft r ^ 5 a* ffi gfcfr ffi#N tU ?L (4 8) h m if tts -t o 

[ 0 0 2 2 ] 

r^T-^^^ (2 0) rtdJRO«tHLfcfti*tttt«tJ { «5ri*<» ifE77-( h (4 2) 
CO £ *t (J(iJ CO S (4 2 b) Cfcl-tS^JiftlCfiot, 75-Th (4 2) COej-e-A/*tS]l-®t>* 

sitit©*^ - 7 71" h (so) <b , (42) f\-mm t e>ffl<Dm\<^Mffl x v , 

ffit&mm&mmizfavxw.mmmztLZo ^hniti, mite [ 1 ] © » t « m . »i 

[0 0 2 3 ] 

* 7t , # ig <fr # (10B) tfc^T, HulE^^y^ — a V< + (40) (O ^ 7* (4 1 

) rt(c$>6i5t#?as(t^ (4 3) t mm mm&i&SitfM (4 6) iritft^jssrotietsK 

f4 , ffi IE [ 4 ] CEf Lfci jl:, ^7" (41) rtfcffA-fsJBSetfclS/BW^-r-K^a. 
- y (60) <o — ffi Sr * $b \z fij ffi -f 6 i t # T* # 6 . 
[ 0 0 2 4 ] 

i- ft fc> *> , y 4 — Y *f~ =l — ~7 (6 0) rtt, BuiEgfcfrffigitffi (4 3) cgt#«^ftfSt 
5ft^»tHfj&»!S (7 1) £- 7£ L , mi IE ife # ffi g I t ffi (4 3) Ic3 L t 

(6 0) cOit^t^gfc^ffitftl&gifS (7 1) cO P,S #t q £ |£ It 5 „ 

[ 0 0 2 5 ] 

Pl«t7-f - Kf (6 0) ft \z , fufEaJiffii!Sfc#ffig:»tffi (4 6) Id gfc # ffi £- 

t5aiffiffii^?K«^S8l (7 2) «: L , fu f S ^ if ffi gfc ?#► ffi S it ffi (4 6) H^LT 

¥i*[ill:l'j:57^ - Kf ^-7' (6 0) co&iplcgiJiffigfc^ffitfcji&jgjg (7 2) <D ffl 
#c P £ S£ it ft l*\ fffe # ffi S it ffi (4 3) :fc J; l>* ?S if ffi ife # ffi S: it ffi (4 6) II^fLT, »J 

* dj5fc#ffi£$js?sJ: < ii^tS r £ a* si m t ft 5 „ 

[ 0 0 2 6 ] 

ffi IE [ 5 ] IE ffi <D it 'I- ft M m ( l 0 C ) titili, mi IE 7* (4 1 ) © — $S8 flUJ i*j g&d , 
mi IE 8fc # ffi a It ffi (4 3 ) t «: gij , »Ife©gI^aift5i5t^«^S(7A^5SIffl 
Sfc # ffi g (t * (54) rt* fBL it Jx T is <0 , r co st A ffi St ?#■ ffi g ft £ (54) (c |& $ n 

gt ffi I* , (41) co ^ m \z e ?u s n t t> s « m <r> m m ffi ft » ffi * a * (53) \z * 

[ 0 0 2 7 ] 

tit, #jiiffla^«iAf (5 3) f*i iz m a ^ n tz m w ffi i* , ^a^fflgt^ffijeAi 1 

(53) co ^ cf> k: 0f « 18] ffi H # K IS: (t 6. tt T i> 5 % jge co a JB ffi i5t # ffi * Hi ?L (53a) £ 

at). !7 ^ (20) ft \z m -t a z r. r- ^ u« m l /c at * ffi it . ttj te 7 5 w h (42) 

<DRMM<Om (42b) \Z 13 It 5 ^ Ml m IC » o T , 7 7 -T h (42) cO Ci> -fr Ay 0} IZ }£ If 

5*ffltI^7C(0*v<— y 7 -< Y (50) t , y =7 4 V ( 4 2) t\-mm t (Dfflom^^PMffi £ V . 

ffiwmm&mwizfatfxm.&mtti£ti?>o * n m j: 9 , sute [1] , [3] © » -g- 1 ibj « 



(8) 



JP 2004-202436 A 2004.7.22 



[0 0 2 8 ] 

m IE C 6 ] (d IE ft co 4 5 Id , ffitZti 7 7 -f 1- (50) £ , mi IE 7 =7 -f V 

(42) id t> f-t .5 ^ <bj <o ® (42b) tjtLr, mm^-y (41) id -t h m ^ 7 

7 -Y h (4 2 ) * ^ ft Id iff gs 5 flDJ Id #> 1} T It ffl # *fc fg Id m $. 3 IE Sr o 14 T , ffi J£ m fift 

& z \-m&$:m& (51) & fti,xi&'9tfrt]xtf^ m ie ^ 7* (4i) a> t> ^ tB -r 8t # 

«S;£^«ItSmftoo, g(4Aftfc8fc#fg%Sfc^iffi!g4 >?£IS^S^Id2tLTM 
[0 0 2 9 ] 

[ is m <d m m <o jg & j 

1a 1 ~m 3 rt # jg 93 © as 1 mM(DMm&^ ltv>§ 0 

*36*©J^fll«;i«iiS'L^BI«ll 0 14, S'tfpsi'ggiS'b&ffa&lfrSftS'bO-? 
& 9 , RR|(iIOJl?!>/i'2 0rtfc^? !) a-ay<t 4 0 dtL^S-fg^ffttdlsIitto 
"slBglciX^LT^ti, ittf IE 7 A- 2 0rt{r^^$jx5iBJK^P)«iSSt*T*fc-5toS#)i:® 
fl£ £ S'J * Id # p§ -f- 3 - i # T- # 5 4 ?ld«j&£tiTi>-3 0 
[0 0 3 0 ] 

r rffti^Hi, ft & x in ^ a p d p x m <o ft m id & n § # a is & « # m m l . a # ft id 14 

0<J x , ^^h#h^^^!;^>5.^yu^liC0i^*fi:/iS7 i U'77/i-K, T l^7^;i/g©I 
ft t 4 5 7 # ■> 1/ V , CD-ROM©E$ti45 t'^7i;-;K CO fth, , ik^mViiPr 

<r> m n 1 1£ 5 7- /u 7 5 > y - 7* m # m m -r -5 „ & # a 

T *3 ►> . m^<7)#*^(4i5fe#fS ( 4$ ^ co J5U * J* ^ ) (iJ;9)5fe^«^^-«,rir*sr*#S 

„ sit . t&mva t Lxm&izj&m Lftm'&&mizwm-t z>. 

[ 0 0 3 1 ] 

ID 2 (d ^ -r 4 o Id , *{»/U20i:tort{j©^^!la-3y'!t40tt, >r — -> 7* l l 
<OftSBld->-Y7hl2a, 12b^^LT@g^^C#SJiitV^„ ** ^ ^ 2 0 i ^ 

^7y^- = >"<-v4 0(4, ^dijcoftbst-ti 3 icigg^ nfciitf i 4i;iota'>i 

itT'iateigtS^tLSo i^'Sillll 4g^l4<&^PT?fot?I¥*H=felft^i4«B&-r-5o 
[ 0 0 3 2 ] 

- > ^ i/ 1 l <D ft SB 14 , iSk3*-rs^7^2 0l;|?ltbtir^5WtbP 2 4, 7 7 y - > 
SC 3 0 , 7*A»2 6^id*;h,^ft#JSt-3J:5«dEli$ftT^.5 0 i LT> - > > 7* l 

1 <£> T SB Id 14 , iE#aiP2 4^iat5^i^lliPi 5, ittFfE77y->-SB3 0ldigii 

-f z> m » m & m a 1 6, m&y j»b 2 6 izmm-t zmmwm a 1 7 ^^ti^timn htix 
^ 5 . 

[ 0 0 3 3 ] 

# 7 A- 2 0 CO - * fflij ( HI 2 4> T' * (BJ ) as*ga©#fcH;frlRl£ftoT:te0, ^?;U2 OCffiffi 
(RiJ (12fT-£«!) e, J« \z . A @ co ¥■ ft ffi $K 2 l t , - ffiij Ic (6] o t ft & ffi $£ /h 
f 5 7- - '< — U 2 2 t . /h # CO ¥ ?f SB 2 3 t l:E5)tt $tlTV>5„ /J^S^O¥^f^^SB2 3 
co % ffi m «: , e fl B B oftiH □ 2 4 tl, * @ CO ff ffi SB 2 1 CO 9c ffi M ic (4 , #7 

2 0co^@*-^coffi?SISrSaft;iJ^-? ) i:#ir, igS t L fc«*i * * 2 0 ft ~- W tii ^ & 
f£ 7* A SB 2 6 # K S> ft T 5 „ 

[ 0 0 3 4 ] 

[H l id ^ 1" 4 5 iz , /h S CO ¥ tT ffi SB 2 3 14 , -t co M M Id # ft co M i& W Hi 11 2 5 #5 ffi. & $ n 
, l*liil(l')aSRffi^<0?S«-3 1T*^)S|*[fi]ld®t?ttT, *7y— >SB3 0£&LT^-5„ M 

i±j ?l 2 5 co 7< # $ (4 , is b b b co m =f- m % £ is % is -r % & m t± & ^ , « u 3 1 {4 N m 

& co «Z ^ S 4 «? /J^ S -y w X co ft co 8& /jx ?l tt ^ L t. y y h ^ -T -5 ^ *t c, fife 5 „ A to 
\Zttm*-li. 7iyv f 7^-V-7^7 y->^#?Llt7? y?)Jt»f|:$*/li^5t i^. 

*J , ¥tfffigB2 3<Ort^®J4Mt«3 1 CO j? $ ft tL if itt ffi tfS m h ft T ^ 5 „ 
[ 0 0 3 5 ] 



(9) 



JP 2004-202436 A 2004. 7. 22 



!) a-3V-it4 OB ( ^C[»ieiii/i5^7'4 1 &'^y4 1<Dj>t-ffilZXt?!)zL 

-«l^intl577^ F4 2 7 7 ^ h 4 2 li , teffl&jtfS'/i^O© — SSfl8 

( 0 2 «P T :& « ) --tSIti i 3 Ci^$tltV^5 0 * is , 75^ F 4 2 ©i1>Iii ftf 
1^gI52 3COfaJl® V«3 0©«*t3 1*ffi) i CO Pb 1 ] Id 14 , ^^y^-^V-i-V 

[ 0 0 3 6 ] 

^ 7 4 1 fc « „ z <o ft n \c m & z ft tc m ft m & & v * ti z m & m v u 4 3 t . mmft-m 

RUM 4 3 ft <D ft; m & W) S& <> 2 0 CO * ? y — >- gfS 3 0I^A>otf tlit5ffi#/X 

4 5 ^^fltbJlTVS, «t#«Sl-tSC4 3 14 , ^74 lCOfa^ffiCO^JltfrplldW^itt 10 

<l> * fa id 0f ^ m id s m -r 5 ft «j 9 -cH*ixfcflBjffi*»e>*s 0 

[ 0 0 3 7 ] 

gfc # s it u 4 3 co m. m t a z> ^ y 4 1 co m at id it „ 9f^raiHtet^aE*fR»ai7L4 4 # 
RiHn, ^ y 4 1 © 0. m m m id , mmmftmwmn 4 4 icmm-r zmft s xa, 4 5 &m 

IS: £ ix x 5 „ ::t-i5t^yX/M stt, 1 1 i 3 1:77^ h 4 2©t'yft*j; 

9 «i 4B <W (iltT'tl) X* , ^J>y-vaJ3 0^^^*|6](C^tffi:B^iB$ttT^ 
-5 o 

[0 0 3 8 ] 

£ 5> Id St # ffi g It 2(5 4 3 fa Id li , 7 7 -Y 1-4 2©jjiitt»i|i4 2 a £ R *f <JSJ CD M 4 2 b 

id m m -t & m u id x , 75^h4 2©p>*A/^risj^«ioT0f«PfliH*3#ic3fe^:isafr©as 20 

ffl*^JBE#ai7L4 8 *s 15 It b n X ^ s „ *»*»S«JBfflJSfcj^a!#tb?L4 8 14 , m I E gfe # % g 
*5 4 3 fa 03 gfe j£ % £r , HtlEi5fe^/X/U4 5 t 14 SU Id , ^ ^ y - > ffi 3 0 ± co » « *£ £ Id 

fa it x mm m m -r z> it #> <o t o x* s> 5 , 

[0 0 3 9 ] 

7 7 -Y H 4 2 COittlfeiii4 2 a <t R *f iij CD ® 4 2 b Id 3o ft 5 ^ JH iii: Id » o X , l£ R *t 

{JJJ CO M 4 2 b LTEfr^©Bf B 1^^ ltfctlT'7 7-/ b 4 2 <D b It A, Jj [*} \Z % V S 19 V& 

■Vt<D*is<-77^ H5 0*sSlt)#»te>ttTV^S o B&ffijRJlfflifcj£i8tl|stti7L4 8a»fc«U<ttJ 

i" Sfe $t 14 , ? =7 4 b 4 2ftmmt#;<~774 h 5 0 i co fl) co B. ffl ± 9 , ml IS a « B B B 
Id^LrKS'ttii^tiSJ; 5t^oT^5„ 
[ 0 0 4 0 ] 30 

* - 7 7 1-5 o (4 , y ? << v 4 2 id *3 (t s s *r fi'J © m 4 2 btMLi, hu ie y 4 1 
id is ^ -r 5 w a> h 7 7 4 v 4 2 9S- m m. id jg ® -f -s ffi'j id a» it t m m & nk m id w t. & ^ is & o 

Itfeix/ci^^ldgB^tL. M 2cot 3 -tJrA^7Jfald»oTm^P B ! 1Pi*D#ldM^^^K5 

[0 0 4 1 ] 

^ ^ 4 i to fa as id is , ^ <o # t? fa id m n 5 m m m m <o y ^ — v * =, - y 6 o & w a $ *l 

T V 4 o 7 ^ - Kf 3-7 6 0 ©ji&ilSlJ, ^ N 7 4 1 J ^^'7yU2 0J;'9^g|5(cjifftBLj!^fStlt 
P 6 1 t * !J , 7^ - Kf a-7'6 OcoHtglJ, ^74 1faS|5C0B&ef*{dgB^ixT^^ 
tti P 6 2 £ ft 5 „ S6C7-f-Kf a-^60rtKI4, BufBj5E^?KSlta54 3ldgt^ffi^ 

[ 0 0 4 2 ] 

»t^Kftl&f 7 l co #p 14 s 7 — K ^ ^ — 7 6 OcoifeiSgffiiJtdTSATbrfairBSitftldPpf 

z>m&mmm u 7 i a & 4lt^5. * tz, ^ y 4 i fa id *s i * x m ft m g it 95 4 3 (d m l 
t ¥ m. ■*> fa id a 4 5 7 ^ - h • ^ ^ - 7 e 0 co ii \c 14 , ?5fe # ^ « ^ «= 7 1 co m m p 7 1 b 

^W^fairBStt^ld^p LXV^-5, 
[ 0 0 4 3 ] 

& id , ^ 1 m m. co ® m id 5 ^ m m 1 o co w m * m m -r -5 » 

hi, i 2 cjo^t, s^u7 -f - Kf 3-7 6 0 lt, # > ym <ommm.$: m \,^X 

# V ^ 2 0fa~.&ijg£ii,5. 7 w - K ^ 3 - 7 6 0 CO ^ #t ^ P 6 1 ^^P>iHbtLfc^f^l4 

, y3-nv-i-V4 0©/n74 lfacOH&4'*ftifild{iffi-r5j!^^{±iP6 2^-biJJX. 50 
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O T* * <fc co f£ ffl £ £ it T , m m h IS A *s tt ft # Ml * it 5 „ 
[ 0 0 4 4 ] 

» <k ;>J co /B td J; 9 # <? jv 2 0 co S {BJ ^ ft p£ L 7c IS el. IS . # * 2 0 i: {ft 4> H ii T H 
gt5^#5i - ^ > 4 0©77^ M 2 K i o T , 0 CO x — /•* — §15 2 2 ~- 

^ iH £ tx , ^ ^ .A gfi 2 6 T'tf JtiTV^if J;0 F*3 S {«] ~- x - - g& 2 2 CO ft Ji ® 

[ 0 0 4 5 J 

£ * T *3 5 , !»-^«3 O tlofcftfitt, 1 X/V4 5i>e>*ffl 

JJi5iit^ffiiaoTiS#^^5, i5fe#«tt. - « tt * % p . my * y - /u . & r % 

ift fi* *S # ffl ^ & ix , 7 ^ - Kf a -^6 0te»JjfcJ¥ALT*>.5iJlsj*iSifc*&fl : 7 1 LT 

gfc # li , ^ :7" 4 lHS©i5fc#jK»Ui?L4 4Srii9i5fe^> r X^4 5d»e>*m$ix5 0 
[ 0 0 4 6 J 

r. co x o \z x ? y - v *p 3 o t IS H « ife # js «t t>*ffi£ % f£ ffl * § it , $ tr & ttt p 2 4 « ~ 
SB i£ £ ix 5 # , ^ ^ y^. — n>-<ir4 0 ©77^ h 4 2^Mi#<t^.^ y — v *p 3 0 ;i ® 
toiBJ©BRiai^ttfeS©afli*sjg^$ix5o 5 a g IS B B B ii , m IE ift ^ y X 4 5 Ic i 

5 ifc f£ i: tt »J K , h42^«*^P>i»at$n5ft#*l2:J:»)ittafflei35>oJS3f«jl!:a 

{ 0 0 4 7 ] 

ft # i$ S ft SB 4 3 1*1 CO ?ft # ffi <i , 7 7 h 4 20^a^i5i^ffi4 2 a U»i 
co ® 4 2 b tBfttSffilfct, 75-/ M 2©ttA / *^ii;fiotf ^F 6 1iib^|:t^ 
^^<o^Sfflgfe#^#ttj?L4 8^f,|)*'^P2 0 i*i (c ?l t£ tti -r „ ^r-e?iSU<fcBL7cft#i£ 

li m t>* SSc 5 r. t ft < , Sfj 15 7 7 h 4 2 ©S*fM©S 4 2 b 5 ^SSlcffio T® ►) 

Wttfeiifc*/<-7?/f h5ot, 7 9 -r h 4 2 ^ a m t <r> ffl <d m ^ m m x v » w te » « 
IS A (c rfi] » x m m * ttl £ *i -5 „ 

[ 0 0 4 8 1 

tl:*A'-77^ h 5 Ott, ID 1 * -T J; 5 1^77^ F 4 2 I; t> It § S^«(DS 4 

2 b *f L T , ^ X 4 1 JcifiSEi-SflB^Cj^^^ h 4 2 * Ml flfc ifi g "T -5 (ffil K /> ft T ffi 
*s 2k m * * S <fe) 12 o ft T , 9f^WHS*5#{cM-Sl3t«f«5 1 Sr^LTS!) Mttfc: il: 

[ 0 0 4 9 1 

fit ± © i p , gfe ^ y x 4 5 {C «t 5 M B B B ^ ^ gfe ft t « gij |C , «f K »I «bl«J K ^ t 5 
» 0f «J ft ft # t # * T fT 5 w t X' # S co T* , » * m B B a © @ * a* ^ < ij ^ » # ffi £ (j 
> ^^4 3 cD|S B B^^i-^-r-5»fe?^^cO@i§')4tr6]Jb-t--5„ ^cofcsi., ^ ^ y _>g)i 3 o 1; 
*5 »t 5 «fi B B B o @ IS * v) % f% {c g§ <- - t X- t 5 t * . * * © ,|* B B B tfi co ^: #) co g ^ ffl 
t UTcOi5fe^?K*Sr«lS'J-rsri^pjfg^/ eC . ?> ^ y-y^3 0^*5(t5|g B 3 B co@)lH 

[ 0 0 5 0 ] 

^^y— V«J3 0»!l*iV^T, it^/'X/M 5Sitf77-f h 4 2 ^1 i i 9 « lij $ tl i5fe 

ss « , is i. « s is ji co m ft m ic m ** 3 1 sra9a«ftuiiL2 5<»e>ji?5'^2 o©^«b 
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